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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Michael Anglin on 02 September 2O04. 

The application has been amended as follows: 

Claim 40 (renumbered 10) 

A computer-implemented method comprising: 

♦ dividing the control flow graph (CFG) of a program into a plurality of 
hierarchical regions, at least some of the regions having multiple entry nodes 
and/or multiple exit nodes; 

♦ selecting one or the regions; 

♦ replacing an inner region with respect to the selected region by a 
representative node; 

♦ adding source and sink nodes to the CFG of the one region; 

♦ if the one region has multiple entry nodes, adding an edge from the source 
node to all the entry nodes of the one region; 

♦ if the one region has multiple exit nodes, adding an edge from all the exit 
nodes of the one region to the sink node; 
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♦ assigning identifiers to the edges in the one region, including the added 
edges so as to produce a unique combination of the identifiers for each path 
in the region, including paths from the source node and to the sink node. 



Claim 49 (renumbered 19) 

A computer-readable mach i n e r e adab le medium bearing instructions executable by a 
computer for carrying out the method of: 

♦ dividing the control flow graph (CFG) CPG of a program into a plurality of 
hierarchical regions, at least one of the regions having multiple entry nodes 
and/or multiple exit nodes; 

♦ selecting one or the regions; 

♦ replacing an inner region with respect to the selected region by a 
representative node; 

♦ adding source and sink nodes to the CFG of the one region; 

♦ if the one region has multiple entry nodes, adding an edge from the source 
node to all the entry nodes of the one region; 

♦ if the one region has multiple exit nodes, adding an edge from all the exit 
nodes of the one region to the sink node; 

♦ assigning identifiers to the edges in the one region, including the added 
edges so as to produce a unique combination of the identifiers for each path 
in the region, including paths from the source node and to the sink node. 
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Claim 50 (renumbered 20) 

A computer-implemented method comprising: 

♦ generating a control flow graph (CFG) GPG of a program for profiling, the 
program having a number of existing edges, a function entry node, and a 
function exit node; 

♦ dividing the CFG into multiple hierarchical regions comprising outer and inner 
regions each having at least one region entry node and at least one region 
exit node; 

♦ selecting representative paths within the regions; 

♦ inserting additional edges into the CFG to produce an augmented CFG, at 
least one of the edges extending between an outer one of the regions and an 
inner one of the regions; 

♦ assigning edge identifiers to the existing edges and to at least some of the 
additional edges such that any path, including paths through the some 
additional edges, in the augmented CFG has a unique combination of edge 
identifiers. 

Claim 67 (renumbered 37) 

A computer-readable machin e- r e adab le medium bearing instructions executable by a 
computer for carrying out the method of: 
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♦ generating a control flow graph (CFG) CPG of a program for profiling, the 
program having a number of existing edges, a function entry node, and a 
function exit node; 

♦ dividing the CFG into multiple hierarchical regions comprising outer and inner 
regions each having at least one region entry node and at least one region 
exit node; 

♦ selecting representative paths within the regions; 

♦ inserting additional edges into the CFG to produce an augmented CFG, at 
least one of the edges extending between an outer one of the regions and an 
inner one of the regions; 

♦ assigning edge identifiers to the existing edges and to at least sonne of the 
additional edges such that any path, including paths through the some 
additional edges, in the augmented CFG has a unique combination of edge 
identifiers. 

Claim 68 (renumbered 38) 

A computer-readable mach i n e- r e adab le medium bearing instructions executable by a 
computer for carrying out the method of: 

♦ generating a control flow graph of a program, the graph having an inner 
region with multiple entry nodes and defining prolog and epilog nodes, and an 
outer region; 
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♦ selecting a single one of the existing entry nodes as a representative entry 
node for the inner region; 

♦ replacing the inner region with the representative entry node; 

♦ for each prolog node of the inner region having an edge to one of the existing 
entry nodes other than the representative entry node, adding an edge from 
the prolog node to the representative entry node; and 

♦ for each epilog node of the inner region, adding an edge from the 
representative entry node to the epilog node; 

♦ assigning edge values to all edges in the control flow graph such that the sum 
of the edge values along each unique path is unique within the control flow 
graph. 



Claim 69 (renumbered 39) 

A computer-readable machin e r e adab le medium bearing instructions executable by a 
computer for carrying out the method of: 

♦ in a control flow graph, selecting a representative path within an inner region, 
having entry and exit nodes that define prolog and epilog nodes, of a software 
function having a function entry and a function exit, the representative path 
being identified by a single entry node selected from among multiple existing 
entry nodes of the inner region, and a single representative exit node selected 
from among multiple existing exit nodes of the inner region; 

♦ adding an edge from the function entry to each entry node of the inner region; 



Application/Control Number: 09/541 ,399 Page 7 

Art Unit: 2124 

♦ adding an edge from each exit node of the inner region to the function exit; 

♦ for each prolog node of the inner region having an edge to one or the existing 
entry nodes that is not the representative entry node, adding an edge from 
the prolog node to the representative entry node; and 

♦ for each epilog node of the inner region having an edge to one of the existing 
exit nodes that is not the representative exit node, adding an edge from the 
representative exit node to the epilog node; and 

♦ assigning edge values to all edges in the control graph such that the sum of 
the edge value along each unique path is unique within the control flow graph. 
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Allowable Subject Matter 

Claims 14-17, 19-23 and 40-69 are allowed. 

The following is an examiner's statement of reasons for allowance: the 
combined limitations of the independent claims are not taught or fairly suggested by the 
prior art of record singly or in a properly motivated combination. Claim 14 provides for 
generating a control flow graph of a program having an inner region and an outer 
region; selecting a single one of the existing entry nodes as a representative entry node 
for the inner region and replacing the inner region with the representative entry node; for 
each prolog node of the inner region having an edge to one of the existing entry nodes 
other than the representative entry node, adding an edge from the prolog node to the 
representative entry node and for each epilog node of the inner region, adding an edge 
from the representative entry node to the epilog node; in conjunction with assigning 
edge values to all edges in the control flow graph such that the sum of the edge values 
along each unique path is unique within the control flow graph. The prior art of record 
does not teach singly nor provide a clear motivation for combining the teachings thereof, 
especially assigning edge values to a modified control flow graph as described. 
Additional independent claims provide for limitations reciting hierarchical regions with 
representative nodes and assigning unique identifiers for path identification (see claim 
40 and also claims 23, 49, 50, 67-69). Thus, the independent and all dependent claims 
are allowable over the prior art of record. 

The prior art of record, Breternitz, Jr. et al., Tenev and Bharadwaj and 
Muchnick, provided modified node structure of control flow graphs as previously 
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indicated. However, they do not disclose the assigning step as claimed in Applicant's 
independent claims. Thus, in view of the prior art of record, the claims are allowable. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to William H. Wood whose telephone number is (703)305-3305. The examiner can normally 
be reached 7:30am - 5:00pm Monday thru Thursday and 7:30am - 4:00pm every other Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kakali Chaki can be reached on (703)305-9662. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703)746-7239 for regular communications and (703)746-7238 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the receptionist whose telephone number is (703)305-3900. 

William H. Wood 

September 6, 2004 ^ 
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